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1*3, A oM #^iEi7f 71^ 7><g^Ai ^el^-i- ^) 2*3, # 

7] #4? #e^Ei# ^T^}-^ 3*3, ^7] 7)&o\) -S-s^-g- ^3*}^ *fl 4*3 ^ 

^7) a}^^- A o Va.ol] ^^j, Aj-71 §s] * *>sK V # 5flE^S>^ *)] 5*3 "1: 5L^Rr 

3* ^il^- *Rr ti>£^ll ^>o] ^^ofl o^fl ^slcf 

t^S) tiVE*)l ^7>o] ^ tiJ-Uj-g- ^ u|t ^E^E^l- n[A 3£ 

W^-i: *^3°-3. ^ ol^ j^f. o},} 

£ 3f 

Quantum dot, F-N Tunneling, 33, IM^I 
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ty*}^ ^^^^{Method for forming quantum dot in semiconductor device 
£ l£r 0 <J=*}3°1 <&£-*fl ±^ 7fl\§IE. 

£ 3a vfl*l £ 3ffe- ^ofl o o t^^ ^ h o v^o] ^ ^lE.. 

4^ #ei^Ei# o]^}c^ M-^d]e^ a.7] (quantum dot)* 

%^t\2\- ^M. n]]^^ il^l ttf2r #*lJZ wl^^^s. ^#*Kn. & 

% 7f^ 5Jol .o^cf. oje^l jl^ofl «-g-^, A o V 7) *J;S.*\} #*l£r <0Sl£ ^ 

^£ ^HM7)^ u oH^5- 7l#ol txjsj^, olcf. 
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<6> t]igo] 7&3- t 70nm ^£2} c]>>oi ^(design rule)* 647)7} tq^(Giga DRAM)°1 

2008^1 $S.<% 7fltl ^ n o Vo l^l, 35nm ^S.^\ ^ 13] 5} 4^(Tera DRAM)°] 2014 

<7> ZLSiM-, >8-7l 6471 7> SE^r U]M ^\^-& e)iZLB^ £b 7l# 

f^V ^4 Bj- tg^ ^ ^S.^ ZL >fe7}- o^tj-. It)-^ , ^ ^ ^ 

<8> ^-7] ^o.^, ^a]B^ U (electron beam)* °l-§-tr ^ S&tt X-3M* °1 

-g-tr «^ tfl 7)#SAi 7fl^ol ^l^SlJl oljl, ^^>* 3 

^(atomic layer deposition) -f-^ sj- *g>£ ^-i- cMl^Hb 7]#S^ 7fl^o] ^1 

^s):el 514. ^elJL, i&3i*r TlH:^ (single-electron gate) =ofl -g-g-o] 7 >^*V 14^1^1 f- 
^ <y=7>^* ^ ^ofl cfltr ^^71- ^l^sli $14. 

<9> ^7} tiVi^fl 31 ^ ^ ^°\) ofll;^ nl^^- -I^ ^1 

5,731,59851, *1W^" ^.*| 6, 060,743s, ^ *ff6, 090,666s ^ *1^5^r ^ 

^6, 118.686S 7flAls]ol 014. 

<io> Aj- 7 | oj^oj ^ ti o >o^ 37l i 14^-4 ^-o] 7 fl^-£)ZL 

<n> ojlsofoluKFIB : focused ion beam) IE^t U^H^- «j ^--§- o^s]-^ « 0 >^o] 5.14 ^ 

^ii^as, ^71 oii^foiwi ^ <un^ u °i-§-*h *i£- ^*Rr ^^Hl 

HT-Ol- °^f^* ^^Rr a o^°m. A oM °^>^o| 37 | ? ^ o^] -.o| ^o] 7 } 

0 crS?>r4. ^-71 « 0 >^£- ^HHl ^^171- 5i7l nfl-g-ofl Aj-^^o.^ °l-g-£r 7Hm &7i)7\ 
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<12> *1^§^ ^S] ^5,731,598^^1 7flA]-g Qo] -^<g^o.s ol^^l c}^ ^ 

51 ^h^> ^o. ^ uf^olE^ ^ * ^e^e^I- #a}-*H o. £3 o_ 

o.<g^o] t}^^- o]^- M-^ ^ ^l^o,S. ^«fl dh*} 3711- ^ & 

o.^ o]o\) 4= ^Jr^oj ^o^^l^ ^^l^ol olnf. 

<13> ^.elJl, *l^g^ ^ ^16,090,666^^1 7lW^ w]-^- ^ ^ ^#-g- o^Kr «i-^ol 

olcf. ^^l^o.S, #71 til^^o^ cf-g- #7] aVuKg. tfl#CL5L <i^EHr 

^tb^. °H1 "4^, #71 <I^ofl o}*fl ^#5^ ^-g- ^>^^s. ^S#W. #71 

«<H^ ^^Hfe #71 <#7>>^<5l 37 J « 3£ -o} ^o] 7 } o^t}. 

<14> <#7^-g- ol^-*l q-^ 7 > ?)}^ #33^ ^^^-#-ir ^# 

* 7>^-S>7ll ^ 4= 7l^Jlf *H1<5>J1 7}^}7]} ^- ^ ol^ 7)#ol 

<is> ^*), #7} <# x] ^o} 37]j -o} ^ 7 > -g-^l^ji, #^210.3. °l-g-$ 7>W <£ 

[igj^o] ol-j7^ 7}#*< 5IM1J 
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^3 s-^o] 014. 



^■71 ^ofl ^I5}JL AV 7 | #sl *j BflE^^ *fl 5*3# i$-«Hr 

3-8: ^3-° 3. ^ aVjESfl ^7>o] <£^$ ^A^aj-^dl o]sfl ^^cf. 

<is> ^. 7l 7 )-^ ^ ^ ^ofl 43 ^--g-jLsf^ ^ T^Hitv £ ig- 

Bf^^- ^Alo})^- ol^ o]^ ^Afl^. ^ofl o^ fl ^ xg^XJ 

<19> £ 3a^ 71^(10)^^ ± ^ a7l oj ^-i- 3- #E^E^(11)1- 2^eH 

<20> A oM ^ #si^Ei^ 37)^ 5~50nm3-E3. S}^ ?H af^-^j^cf. 

<2i> =4* 14^ #5^* hj-^^ ^ 7}7]7} 7^^-Dll ^ofl 3 ^3 

M"^ 3 * 3<HXKf ^^tt 371^ ^ #S^Ei» *^Al 71^ HVHj Jg-o] Aj--g- 7 >^^ 

4. 
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£ 3b^ ^ W^±b\7\ 7l**»**HJH 71^^ (chemical vapor 

deposition : CVD) -SUM** ^^7]^ W 7^7} ^ #e^E^ ^#1- 



<23> 
<24> 
<25> 



£ 3c^ ^ all 7^ ^^^^£o)cf. 

<26> #7] <g xj.^ oj-g-^ 

<27> a> 7 , ^ ^ ^ o. 8 oo~iOOOr^ ^JE^^HW o 2 Gas^ NO Gasl- o]-g-^H <tt*Mm 

<29> <g A V ^- K ^ 7]$O.S. flS* o>ifl7> ^Ajofl ^^>7] nfl^-ofl £ 3 d<4 ^ 

7^ o <J: ^ (14)ol ^ ol^ 

<so> Aj-7] £ 14 §oj ^fl^^Hl ^(Island)* ^ di^^M -eflo]o. S # = oj 

^2=* Tflolsofl <^HH H ^}-» *d*Hl F-N E^^( F -N tunneling) 

ji eHD f-f- ^(Coulomb Blockade )^°1 iM^cf. 

<32> £ 3e ^ # el (15)1- ^^-tb -5-^ ^£0)4. 



<31> 
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<33> ^l^ofl s^s. TllolBS. A>-g-s>7l #^ V W- 

<34> £ 3f^ * ^S^-g- ^^-tV ^ 

<35> sfl^Sj ^o]ofl #^6\ s-ajs. ^Z^JL ^>^o.s. *M*H 

£<>HH ^£ JsL^-sJ ^^^i ^jogo] ^^>cf. £ ^e^v 

#^1^ £ ^H!^» SL^Kr ^ 7]^ ^o>ofl S-Aj-o} 7>^1 
4. 



<37> 4^1, tiV£*fl ^-7}^ °^\^ *&^£r #e]^» n>^a.S.§> 
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[$T^ 1] 

7)%S)*\] ^-4=- #E^E]» 3^*H X| l^g; 

#7] ^ #ei^E^ XIt^Kt XI 3^§; 

#7] 7]^1 #5}-^ ^#*Hb XI 4^; ^ 

#71 #S|-^ AV^Loll f^JI 4>7l #51 5? #S)-^* sflE^^ XI 5*3 

"S" S^sRr 3# ^8-2.3. €>}ir alJEXl ^7>^ <£*>3 <§#^. 

2] 

XI 1%H1 sa°H. 

#71 ^ fel^Elb ^, £ 31 3°l^r°.3. ol=ol>0 TlojSL *M7\ # 

^ ^-^^-S *Hr #51X1 i^S) <S*>3 ^§#^. 

m^ty 3i 

XI l*oHl 5ft°H, 

^3^-§- ^#^l7m 3-§- ^r^°-S- t}^ tiV^Xl ^1-sl ^^« 0 >^. 
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4] 

5] 

#71 ^ #S^E^ £171^ 5-50^°,] ^^.S *>^r »>£^ «§^«<HJ 
^7>S] ^"<HL 

71 

A oM <1 -tVsj- w 0 >^-^ 800~1000°C^ £r;£»3$HH 0 2 Gas*E^ NO Gas 1- ol-g-SH 
3-8: ^ #£*H °<J*>3 ^^ u o v ^. 
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Channe I 

[51 2] 

Channel Storage 
I Dot 




Gate 



Coulomb Blockade 
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[.£ 3a] 



11 
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[.£ 3b] 



[5 3c] 
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[5L 3d] 
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3el 
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□□□□□□□□□□□□□□□□ 
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